Introduction
Trauma continues to be an enormous public health problem worldwide and it is associated with high morbidity and mortality both in developed and developing countries (WHO, 1999) . Trauma is reported to be the leading cause of death among people between 1 and 44 years of age (Dee, 1999) . In Bugando Medical Centre in Mwanza, Tanzania, trauma is the single commonest indication for admission reported in the surgical wards (BMC Medical Record Database, 2006 .
The management of trauma patients poses a challenge to trauma health care workers in developing countries where resources for caring are limited. The risk of HIV transmission has been reported to be high in health care workers who care for trauma patients due to frequent contact with blood and body fluids during the resuscitation of HIV-infected patients (Risi et al., 1989) . The risk of exposure to HIV in the management of trauma depends on the underlying prevalence of infection in the population. In developing nations, the population prevalence of HIV in some groups can be as high as 30% (Risi et al., 1989; Hammond et al., 1990) . In trauma population, the prevalence of HIV seropositivity have been reported to run as high as 19% and thus presents an occupational hazard to health care workers who care for these patients (Hammond et al., 1990) . Studies have shown that the prevalence of HIV infection among trauma patients reflects that in the general population but is generally higher (Baraff et al., 1989; Kelen et al., 1989) . Trauma health care workers will encounter patients infected 1 with HIV in geographic areas where prevalence is high or in areas where intravenous drug abuse use, high-risk sexual behaviors and penetrating trauma are more common (Kelen et al, 1989) . Studies of patients with penetrating trauma in the USA have shown a higher prevalence of HIV infection than the general population (Chambers & Lord, 2001) .
Universal precautions have been reported to reduce the rate of HIV transmission; however, studies have indicated poor compliance to universal precautions in developing countries where resources for caring of these patients are limited (Courington et al, 1991; Xeroulis et al, 2005) . Thus, the risk of exposure to HIV infection among trauma health care workers in our setting is high. The current seroprevalence of HIV in trauma population in our setting is unknown. Establishing the seroprevalence of HIV in trauma patients is vital for education and post-exposure prophylaxis. The objective of this study was to establish the prevalence of HIV among trauma patients admitted at Bugando Medical Centre in Mwanza, Tanzania and to compare the outcome of patients who are HIV positive with those who are HIV negative.
Materials and Methods

Patients
This cross-sectional study was conducted in the surgical wards of Bugando Medical Centre over a six-month period from October 2008 to March 2009. The study population included all trauma patients aged ≥11 years and who consented for the study. Unconscious patients without next of kin to consent were excluded from the study. Patients with obvious co-morbid conditions and those who were still in the wards at the end of study period were also excluded from the study. Recruitment of patients was done at the emergency department and in the surgical wards after primary and secondary surveys done by the admitting surgical team. After informed consent to participate in the study and to be tested for HIV, all patients who met the inclusion criteria were consecutively enrolled into the study. When personal consent was not possible due to the nature of the injuries or age below 18 years, consent was sought from the family. Patients were assured that the result would not affect their management and were given the choice to know their results.
Under aseptic technique, 3mls of blood was obtained from the patient by venopuncture from one of the following sites: the antecubital fossa, dorsum of the hand, volar aspect of the forearm, or femoral vein. The sample was put in a container containing EDTA and used to carry out HIV serology test and CD4+ cell count. HIV serology test was performed using the Tanzania HIV Rapid Test Algorithm (Lyamuya et al, 2009 ). CD4+ cell count was performed using FACS Count or FACSCALIBUR (BD Biosciences USA), to all HIV positive patients to determine the degree of immunosuppression. Imaging studies like x-rays, ultrasound and Computer Tomography were also taken depending on the type of injury.
All recruited patients were managed according to advanced trauma life support (ATLS). In case of burn injuries, associated injuries were managed appropriately according to the type of injury. The authors ensured that the study patients were receiving the appropriate treatment and supportive care as prescribed by the surgeon. Patients were followed up until discharge or death. The length of hospital stay (LOS) and mortality as measures of outcome of trauma patients were recorded in days at the end of follow up period. LOS was categorized less than 14 days and more than 14 days as prolonged hospital stay. HIV positive patients were referred to the Care and Treatment Clinic (CTC) after post-counseling.
Data collection
Data was collected using a pre-tested coded questionnaire. Data administered in the questionnaire included; socio-demographic data; circumstance of injury, characteristics of injury and HIV status and outcome measures.
Data analysis
Data collected were entered into a computer and analyzed using SPSS software version 11.5. Data were summarized in form of proportions, frequent tables, bar and pie charts for categorical variables. Means, median, mode, standard deviation and histograms were used to summarize continuous variables. Data were categorized into discrete variables and chi-square test was used to test for significance of associations between the predictor and outcome variables in these categorical variables. Hospital stay of more than 14 days was considered as prolonged hospital stay. Odds ratio was calculated to test for strength of association between predictor variables. Significance was defined as a p-value of less than 0.05. Multivariate logistic regression analysis was used to determine predictor variables that are associated with outcome.
Ethical considerations
The study was carried out after the approval by the department of surgery and BMC/WBUCHS Ethics review board. To prevent bias the medical and nursing staff were not informed about the results of the HIV test. All patients were treated according to Bugando Medical Centre protocol which, given the very high prevalence of HIV in general population, assumes that all patients are potentially infected with HIV and staff anticipate HIV related complications and problems in nursing care as a part of daily routine.
Results
A total of 250 trauma patients were studied. Of these, 202 (80.8%) were males and 48 (19.2%) were females (M: F = 4.2:1) with a male predominance in each group. Twenty seven (10.8%) patients died and 29 (11.6%) were HIV positive. Sex distribution did not influence the length of hospital stay (p-value = 0.158) and mortality (P= 0.642). The age distribution of the study population ranged from 11 to 80 years with the mean of 36.37 ± 15.35 years. The peak age incidence was 21-30 years. The age of the patient did not significantly influence the length of hospital stay (P = 0.658) and mortality (P= 0.265). Nineteen patients (7.6%) presented with history of premorbid illness. There was no significant association between pre-morbid illness and either LOS (P=0.60) or mortality (P= 0.23 [Odds Ratio 10.208, , P = 0.000] were found to be independently and significantly associated with increased risk to HIV infection. Two hundred and thirty five patients (94.0%) were attended within 24 hours of the injury. The remaining 15 patients (6.0%) were attended more than 24 hours since the injury occurred. Timing in seeking medical care did not significantly influence both LOS (P=0.480) and mortality (P=0.331).
A total of 173 injuries (69.2%) were unintentional. Intentional injuries occurred in 73 patients (29.2%) mainly due to physical violence. The remaining four patients (1.6%) were cases of undetermined intent. There was no statistically significant association between the nature of injury and either LOS (P >0.05) or mortality (P>0.05). Road traffic accident was the most common cause of injuries affecting 115 (46.0%). The cause of injury did not significantly influence the outcome of trauma patients in terms of either LOS (P > 0.05) or mortality (P> 0.05).
Majority of patients 190 (76.0%) sustained blunt injuries. The remaining patients had either penetrating 53 (21.2%) or burn injuries 7 (2.8%). Mechanism of injury did not significantly influence the LOS (P> 0.05) and mortality (P> 0.05). Musculoskeletal (extremities) injuries were the most common body region injured affecting 203 patients (81.2%). The abdomen was the least affected region (2.8%). Body region injured significantly influenced both mortality (p-value < 0.05) and LOS (P < 0.05). Fractures were the most common type of injury affecting 160 patients (64.0%). The type of injury; (fractures and burn wounds) significantly influenced the LOS (P < 0.05) but not mortality (P > 0.05). Trauma injury scores (ISS, RTS and PTS) significantly influenced LOS (P < 0.05) and mortality (P< 0.05) ( Table 1) . Of the 250 trauma patients studied, 29 (11.6%) were HIV positive. Of these, 26 patients (89.7%) were males and three (10.3%) were females. The male to female ratio among HIV positive patients were 8.7:1.The peak incidence was in the 31-40 years age group. There was statistically significant association between HIV seropositivity and either LOS (P=0.001) or mortality (P= 0.001). CD4+ count distribution among HIV positive patients ranged from 47 cells/µl to 570cells/µl with the mean of 246 cells/µl and standard deviation of 99cells/µl. The median and the mode were 230cells/ µl and 150cells/µl respectively. A total number of eight HIV patients (27.6%) had CD4+ count below 200cells/µl and the remaining 21 patients (72.4%) had CD4+ count of ≥200cells/µl. CD4+ count below 200 cells /mm 3 was found to be significantly associated with both LOS (P= 0.001) and mortality (P= 0.001). There was no significant difference in the outcome of HIV positive patients with CD4+ count of >200 cells / µl and HIV negative patients in terms of LOS (P= 0.675) and mortality (P= 0.124).
The overall length of hospital stay ranged from 1 to 90 days (mean= 19.11 ±15.84). The median and the mode were 13 days and 9 days, respectively. The LOS for non-survivors ranged from 1 day to 25 days with the mean of 5.60 ± 7.40 days. The median was 3 days and the mode was 1 day. According to univariate analysis, the type of injury (P = 0.001), ISS (P = 0.003), RTS (p-value = 0.018), PTS (P = 0.002), HIV seropositivity (P= 0.000) and CD4+ count (P = 0.002) were found to be significantly associated with LOS.
Twenty-seven patients (10.8%) in this study died. Of these, 21 patients (8.4%) were males and the remaining six (2.4%) were females. Mortality rate among patients with moderate injuries (ISS =16-24) was 5.3%. This increased to 78.9% in patients with severe injuries (ISS = 25-49). Mortality rate among critically injured patients (ISS= 50-75) was 100%. Mortality rates between HIV positive and HIV negative trauma patients were 41.4% and 6.8% respectively (Table 2) . According to univariate analysis, the body region injured (P< 0.05), ISS (P = 0.026), RTS (P = 0.002), PTS (P = 0.01), HIV positivity (P = 0.000) and CD4+ count (P = 0.035) were found to have significant association with mortality. 
Discussion
The prevalence of HIV seropositivity in some trauma population has been reported to be higher than in general population and thus presents an occupational hazard to healthcare workers who care for these patients. The prevalence of HIV infection in the present study was 11.6% that is higher than that in the general population in Tanzania (6.5%) (Urassa et al., 2007) . This may be attributed to high percentage of the risk factors for HIV infection reported in the present study population. Similar observations have been reported by other studies (Kelen et al., 1989; Caplan et al., 1995; Xeroulis et al., 2005; Grossman & Stawick et al., 2007) . This implies that health care workers who care for trauma patients are at high risk of HIV transmission due to frequent contact with body fluids starting from the Acute and Emergency department to wards and in operating theatres. The overall seroprevalence of HIV in our study was found to be slightly lower than that reported in burn patients in Uganda (13.1%) (Chalya, 2006) . However, a low HIV prevalence in trauma patients of 0.8%, 4.3% and 4.5% respectively has also been reported in other studies (Behrens et al., 1992; Sloan et al., 1995; Ugwu et al., 2006) . This difference in HIV seroprevalence reflects differences in the overall prevalence for risk factors for HIV infection in general population from one country to another. The age distribution in our study population was similar to other trauma studies in Rwanda, Nigeria and Mozambique (Twagirayezu et al., 2008; Akinpelu et al., 2007; Romao et al., 2003) . There was no obvious explanation for the high incidence in this age group. Our study showed a male preponderance, which is consistent with other trauma studies (Twagirayezu et al., 2008; Romao et al., 2003; Shen-Yong, 2003) . Male preponderance was also observed among HIV positive trauma patients. The reason for this observation is probably that males are more mobile with active participation in high risk taking activities.
Majority of patients in this study reported to have risk factors for HIV infection mainly alcoholism and multiple sexual partners. In one study, risk factors for HIV infection were recorded in 21%, and a high prevalence of risk factors for HIV was found in patients with major penetrating wounds (Chambers & Lord, 2001) . In a study in the USA, intravenous drug abuse was found to be the single significant predictor for HIV infection among trauma patients (Sloan et al., 1995) . In another trauma study, it was found that patients with positive results for cocaine were more likely than those with negative result to be HIV positive. In that study it was concluded that, young urban trauma patients, because of drug-related intentional violence, were more likely to be infectious for HIV than the trauma population overall (Tardiff et al., 1998) .
Majority of injuries were unintentional and occurred following road traffic accidents. Intentional injuries were mainly due to physical violence. Similar results have also been reported in other studies (Twagirayezu et al., 2008; Akinpelu et al., 2007; Romao et al., 2003; Mabrouk et al., 2004) . Road traffic accidents are considered to be among the global public health problems (WHO, 2004) .
Most patients in this study sustained blunt injuries, which is comparable with other trauma studies (Sodderstrom et al., 1989; Sloan et al., 1995) . Musculoskeletal (extremities) injuries were the most common body region injured and were mainly due to fractures. Similar results have been reported in Rwanda and Kenya (Twagirayezu et al., 2008; Otieno et al., 2004) . The overall mean LOS in this study was relatively lower than in Nigeria (Akinpelu et al., 2007) . Non-survivors in the present study were found to have a shorter mean LOS. A shorter LOS was also reported in the Rwanda study (Twagirayezu et al., 2008) . The type of injury, injury scores, HIV seropositivity and CD4+ cell count in our study were all found to be factors significantly associated with LOS. This shows that HIV infection is not the only factor affecting the outcome of trauma patients. The present study revealed no significant difference in the time spent as an inpatient between those who were HIV positive with CD4+ cell count ³ 200 cells/ ml and those who were HIV negative. Similar findings were also reported by other studies (Chalya, 2006; James et al., 2003; Grossman & Stawick et al., 2006) . Mortality rates were significantly higher among HIV positive than HIV negative trauma patients in the present study. The mortality rates are comparable to those reported by James et al. (2003) and Chalya (2006) . There was no significant difference between HIV positive patients with CD 4 count ³ 200 cells/ µl and HIV negative patients. This observation reflects that the prognosis of HIV positive patients with CD 4 count ³ 200 cells/ µl is similar to that of HIV negative patients. Our CD4 profile and its influence on the outcome of trauma patients were comparable to that reported in Malawi by James et al. (2003) . The body region injured, injury scores, HIV seropositivity and CD4+ count in the present study were found to influence the mortality rate. Despite limited follow-up time and difficult to diagnose HIV infection in its early stage ("window period"), the study has shown that the outcome in trauma patients is dependent upon multiple variables and not the underlying immunodeficiency (i.e. HIV seropositivity and CD4+ cell count) alone. Other factors influencing the outcome of trauma patients include the type of injury, the body region injured and trauma severity scores (ISS, RTS and PTS) In conclusion, this study has shown that HIV infection is prevalent among trauma patients in Mwanza, Tanzania. A substantial risk of exposure to HIV exists in health care workers who care for these patients. Thus, all trauma health care workers in this region need to practice universal barrier precautions in order to reduce the risk of exposure to HIV infection. HIV positive patients with CD4+ count ≥200cells/µl have similar prognosis as HIV negative patients and therefore should be treated the same way. The study has also demonstrated that HIV infection is not the only determinant of prognosis in trauma patients; other parameters like the severity and the type of injury should be taken into account. Most of injuries in this study occurred following RTA; therefore, measures on prevention of RTA should be strongly emphasized. Similar study should be conducted in different settings, for a longer duration of time and to include CD4+ count for all patients.
